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°fl A 1 ^M5*Rr ^^-1"^-^- °1» tfl*fl*H ^}-§-*}^r ofltil-as.^ ^^if *1#SRr #4<S 
3flo}xl» 4^7fl S^^r l-4^^olx]zLl-^ #7l c^l tal eg ^ ofl ^-7^1^, (b) #7l # 

^ i^^lt #jl #4 ^ ^1 °1 *1 ( ^ ^ S." ^}^o\) J$~X\ #31, * 

ojltil^ofl A> 7 ) HV^^ o.s.M.^ 7^5} 4^*H 71^- 

2^ #5fl^l ^5.2} ^ SL^SL^ S^^l^ A>-g-^-4^- £-i=- Aj-g-^o^ 

^ 7fl SoL 5^ *4^^o|^l^l-# #71 ofly]^ <?_H1 5a^t #5flAl nfl£.S]<4, #7] -M- 

4^^°l^lHl- °JSj 7K> a^S. ^^5)101^ ^ til- i^>^ <^1» 
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^S-Sm ^-71 ^nflS-EH ^7l^o.S <£^£H SZJL #7l f-SJH X>°] =i 

£M A o V 7] #5flA] v\)5_^o]} $2 flAl <gAV * ^ ^^el^H- 

ofl oiHEi » o >^^- ^ o.^. 

£ 12 

#eflA] nfls-e], Flash Memory, Bad Block, .2-^-1-^-, *fl^ 
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#EflA] nfla^sl ^.^-1-^- ^^wj-tf ^ ^ {METHOD AND APPARATUS FOR MANAGING BAD BLOCK 
IN FLASH MEMORY} 

£ l£ #3 #HflAl nflssl A]^EfloiiA^| o.^#s- 7l£- ^^o] ^a(Chunk)^ f 

2^ 5L lofl £A]^ ^3.^ iLcf <Mtb fat #^-£olcf . 

£ 5^ k+i7flsl 1-sflA] nflae] ^ f #2flA] Dflaelsl 1^14. 
^ ^ fit £.<^*r l-^ojcf. 

£ 8-8: ^^O] til^.Jl^«O.S ol=Lo^ #SflA] ufl.E.t£|<£) o]^. «v ^o} ^.g. 

£ 9-8: y7flS] M-^^l tb 2fE]AiO) ^.O^-^ ^ £o ]rf. 

£ 10^ UliLS^sf JiJl^* 5L*f- S#*Rf a\}n}<$<X{°\ fit J±c*)^ ^-^oluf. 
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5. 13^ l-^-^^ol^zi-.^ M £o ]cf. 

£ 14fe #EflAl nflS-eH tfl^ ^1^^ ^ HS^* loj^H jr^jEojtf. 

=■ 20^ SLfl"M-*| S| £^i]it Jinf loj^ lf£o]c}. 

£ 2l£ ^71 ^«^el £l^|it iicf j^o}-^ *£.£°lt|-. 

t^^- #2fl^l A>-g- ^ iH^Sr = ^.g. ^b}^ HVtf ^]ofl ^-«_V ^jO S 
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<24> #eflAl ^S-^^r RAM°] M" ROM *}E^iH^ ^o] ofi o] E] 7-RM^ol*! o> ^HflA] nfl a. ^ 

#-^-ir ^^^^ M-^flS. ^1-^71 <^A].o. ^ollA-] s-^i °. #fecj-. 

<25> #eflAl nll£^^ ^ ^ o. 7l o^V 3^0} ^*Vol clef. zLefl^ ^EflAl ^£^7^ ^ofi 

A i ^l^M ^]^7> 4^ ^Tfl Sfl^- ^.s-o. ^ a.jLc] ^ ^ 0} 

oo}, s-^o] ^l ^ ^-f , ^1^-71 <a^lr %^7\ ^ltb ^e^Tfl 

^l-^-(Bad Block)o] ^ ^ $icf. zle]ji, NAND #elH v\)s.^ ^efl 

^lS-^ofl t-iHElsq. c -iloiE-l7> ^JE sa^, atb 

°1 3 # #2fl^l A>-g- ^ofl s.- -S-JHH + o)o^ j A}-§- 

^>7l SL^n-^'U ^ 0.^-1-^-^ ^fl^ l-2flAl nfl^E) A}-g--g- O^^tII i£t=i=. ^_ 

<26> olE^V SL^ tt-ic &2)*\7] flSfMfe O.^^ ^&|*>7l ^17} 

RAM°fl 2L^r EEPR0M4 ^ ISl^l °ll5.£H 7-R>?>}<*) ^e}^ ^ ojcf. zLeluf RAM°ll ^e) ^ 
S-* ^-f^l^ ^M'S RAM°11 ^JSUr SL^ 9i tH el 711 3^ -g-*H^l 

EEPROM^- 15L^ ^l2.^oii ^-eI ^iLf aj Qf>\±r ^4.^ Al^efl ^^-i- <f\^- 

€AS1-J1 ^^Efl^ ^^Ml ^1: ^ $14. 
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<27> o]z\i& -£-^-g- n^f>}7] 6,260,151 B1<H1 7flAl^ ^ ^ o. S.^] ^3 

Al^EfloflAi ^.s.«(Bad Block)-!: *1&)*Rr ^-Br ^H^r^Hl *flS.e|<=q <£^& ^ 

^-§- ^f^-— 5- «"^V^ _2.ff--|-^-(Bad Block)-!; 

<28> ^. 7] ^cq J^-S-S. 7 |^. o] ^ H (Chunk) ^ Ji^^r "iojcf. 

^ i£5l ^afl Cll ol Ei §- ^Jl ^-^C-fl A>-g-£)^ ^ o) B] <^ ^ SL^ 

^o] ^^oil ol§ ^^sr>7l fl^ ^>o] ^«^^( S pare Area)^.S 

^-g-<3<3£r 7fl£] ^^VSM. £l£r ^£1^) iL^^i olu}. ^3.i=. -g- 

O^fEi c^^s. y^jo^ y+ i 7 flcq o^.g.s.o.^ ol=o^7i fltj-. ^£3. ^ ^)S.^{ # 

-g- -2.^*1^ (Original Chunk Map) ^ ^ ^3.^ (Copy Chunk MapH AA 

*>M-^ ^l^Hl =L2)3L *\]5LB)<£ *»°\}±r (Working Chunk 

Map)<>l ^UW. 

#sJW ^12-^^1 Sl^x}^^3."£ , ?}z\^3.*£, ^ igofl ^fl^Rr SIGH'S £t7} 

HHeI ^Hr^r. 4-^1 i^l^^ ^(BBM Header) ^°\)^ SLW^* ^ 

f-o] $icf. z|z]- -B-jL^H.(Valid Field)^- e^^ JUBad Data Block 

Number)!- <?3lH^(BBM Entry)7> c^«.m.^-^ 7 fl^^ y+l7fl7 |. 014. ofls^ 

^3L7\ 10o)^ ^^<y 10«1 ^3 n o] 7^ o^M-ofl 7flnfl3§(Re- m apping)5l^ 
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<so> #71 ^efl7l#sl ^-cf. ^1-^- ^^^>1- ^l^H^l , iLfi-M- 

7^ ^71 si- -B^^r ^1-^- ^5^1-i^, ^3.^, 3H"}&B ^J^S. ol^^^nll ^ 
■M ^T.}^ 2:71 ^-7> SJr^SlTr *l^£r $3,7} v\^$\±= *\^°}t\. °}£«l-ir 4 

3£ nflssi^ -fi.Bl^l^H'a-i- £H>H ^Ml $J*g 3 3*9* ^*Rr 

°1 °fl 1-efl^i nflS-Elofl ^^^4 -2. el ^1^:^31 ^-7fl» -MaH ^ 

^1 j2.#7> ^<5>clBl-5L ^ «c V ^* .SL^f-M A ^715}- ^ol 

#M-^ §«1 #31 (Ready State)7> ^cj-. ^-^ -i-^-ofl rfl *V #^£- A *§3.°\] tflSH A 

^ l-^-°l SjHsH ^7fl^>^l ^A>*V * «>q] ojlH&l^l ^7fl*}^ 7flnl]^^j- ^41- iiflf 
4. *fls.£ -2.^-#^-°l t^xil- nflsl «a-jiel^ Jl^}^ ^-cf. -f^ a>-§-^ ^ 

alAi-g. oflH^ll- #jl n <aH5ll- B^Hr ^H^* fl^H^l ^4. cf-g- 

"ti^S ^iL# #efl>M ^lS-el^l Slz)x\^%3°£ 5* 71-31^3.^^1 71^-^cf. 
<3l> AV^^V ^gfl 7] ^o. §eflAl Dfla.^^ ?}z\$3^ Slz)x\^*3ez^ ^ ^^^3.^0} 
^^■i: Sj-IE-S- »}ol ^sflAl Dllasloll cfltb ^714 ^1-9-71 <3#^ ^r^*>cf. ^1# 

<32> 1. ^.Slxl^-^3^ ^1^-71 

<33>2. iLSl^l^a'9 1^1 ^.el^l^^a'S iL7] ^<L> 

<34> 3 . ^.^^^-^3^^ A o VEfli- -¥-JL(Invalid)S £:7l 

<35> 4. ?\3\7$3^ 1-^ ^l-f7l 

<36> 5. 7>3li*}£l^ ^-^1 ^S^H^ ^7] <gA> 
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<37>6. ^"Bfll- -B-JL(Valid)^ *7] ^ 

^af ^S^-JI |3o|l #*fl*Kr ^3.*$#2) -fr*l*M ifl*H 4#tr UrJiel 

^ 4^r^ 6 > W. ttf^ .2.^-1-^-01 iH^r^S #5flAl o^Vo] ^o] 

0S(0perating System) ROM °H*m -^H-SX-KBoot Loader) -f- ^ cfl o] # 

*i^Rre11 °l-§-*Rr ^-f7> ^M^f. OS ROM olPj^m- ^-e Sd ]^^ Al^tflo) ^£.*V 
*>ir CflojEil- #EflA] u\]3_^o\] 7-U>*Kr ^^-ofl sfl^ #eflA| Dflse] ^ 4iH 

s]^- ^^oi o^cf. ig-jg oi 7 i ^€ l-Hfl^l^lH-e]^ =L <£6\)*\ 

tfl^l^H <M€ *fl5.£ 1-^- SEtr sj-e]^- ^jS.^ol 

<40> ^. ^Vrgo^ fi.^^ ^o^o] nfl ^ ^EflA] <£a]-o] j= oj 04 ,g. ^ ^ ^ 
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<41> #2fl^l ^ i = f-EflA] o_j^ eg o^o] 

o] ig-^Hr o.^«-ofl cfl*V « C V^ ^ ^1-^1- Tfl^Kr ^olcf. 

[^-^^ ^ ^ *]--§-] 

2] nfl^^t 7^*}^ ^LuH^oH^ SE^Hr l^^H Tfl-^}^ 

^l^, (b) ^"71 l-^-^^clxlnl- ^*H1 <^fl #^3H*1^ nfl^g^ 

it ^lfie^l #31, ^ (c) #efl^l 9l^t f^l ^€ nfl 

"S^-S-S -f-*fl *lA}-g- ^Ul^^ nfl^^Jl, Aj-7] A o V-5] nfl^g^^-. 7 < §Alfy}.j 1 Aj- 7 ] 7$ A] 

d\)V)<$Ol^r ^#<5R± (al) #31^, ^7} ^al^aZ]- nfl^§^^ 7l 

^ l-^-^^^l- ^ltll«n>cf ^A^jt., Aj-7] ^A^ ufl^^^o^ Al ^^. ^ 

^7}s\-X\f]^ (a2) #Sfl*l ^lSS]^ ^7fl*Kr ^M.^.^. %A}-s}Cz\ ^^.S.-. 

^ ^71 ^ = M.5LS-g- n)]^^^ AJ-7) ^LuW^c^ofl 2\7^ 

7)^}JL ^7} ^ = ofl ^71 *M ^<5Rr (a3) ^Tfl , ^ ^7] 
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W^^* #7l ^.^sIM^ZLf-sl *V ^pg^ol^oil 7l^-*Rr (a4) #7fl# £^ 

cf. A oM &^*ft<>] ^ 7fl^ iulfso^ ^Jol yfBJ-^8>cf. #7l 

l-EflA] Dfl2.^7> o]s^ ^ o.^ 7 j. c^jS-O. z|-^o] ^nj-cf ^5}^ % o) »> 

^*>Cf. 3L*V, #71 (a) #7lHH A>-g-l-S.S. ^ AV 7 ] ^til^-M # Sjo^ OjJjL^ 

<44> #71 (b) #7fl^r ^^^ol^ZLf- ^-SLk»^o)7]^ ^o\]A] O-J^}.^ 7 ># 3^1 7^ 

€ Ir^^H^-I- ^Afl^ ^Aflig ^nfl^oi^]^ D^^if uflaeH #^ Al^lcf. #71 

-ft-J^l"^ 7 ># a^ofl 71^-^ l-^-^^olxll- nfl Z}-Z}-oj ^-^-nH^ol^l^oj j= ^flx] 

^ = ofl ^ ^ 7V^H ^-E.ofl 71^-^ ^7>S] H711- 7^ilS. 3^*>fe ^ o] W>^-^ ^tf 

. #71 ^^Ullol^zi-. oj-o} |S^lo|7lf 7># l^SlM*! 

1- 3^*Rr -R-3L*>^1 9171^7} lAl^ M^^lol^s. rt-^ig ^ o._ # 

71 SI 71 _£-ff~i~Ij.,g. ^^1 0. S ^7^1# Dl i^Rr W >^^. 

#71 ^Tfl-t^ #211^1 ufls.^ 4^^1 |0 S o]JfLo^ ^o.^ zl- fcjfl^ ^n>cf ^^S)^ 

<45>#7l (c) ^Tfl^r #71 #^€ ol-g-^H *l>M~g- ^ltil"^- (cl) ^lSq-, #71 

(cl) #7fl-& -f-Sfl #o>z0 Pl^l-g- c^ltil^jq- a]^^ nfl^g^ol # 7 1 #^£ nfl^ 

J£* 7 3#*Rr (C2) ^74] 2]-, #71 -1-^-^1 Cl*] ZLW^ fSp^lol^t ^ (c3) ^Tjl 

^, #71 A^l-^Ml 71^^ ^iil- #71 #o>z0 nlAf-g- ^Wl^ofl ^-A>^ ( c4 ) 

Tll^l-, #7l 7,§A1^ i^-^- ^ja-g. # 7 1 |^o>^l *!/.}-§- «-^.Tg ^ o) ^ ofl 7l^}^ 

(c5) #711, ^ #71 *1a>-§- ^-Jl^o]^ 7 > ^-jLf-^r fiAl*>^. ( c6 ) ^-Tfll- #71 
(c) ^7)1^ # 
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7} £m-^°\ J£Jl<3 *HH ^jjLafl iLJrcgoEjo. ol 7 j #3)5. €3*KH, 

^71 ( C 6) ^}7\ $-0\) A o V 7 ) j^Jr cgcri.g. cJ-A] ol 7] A o VEfl S ^^Hr ^-^1- V\ S. 

<46> AV 7 ) ( c ) c+Tjl^ £j7l 0.^-«ol ^ o]f 4^}7l ^J<g ^.^S. 

°1 £M oJJ^. (cl) #7\)2\-, <£]7) ^*}7] 

A >"§-^^ °fl«l-i-^ (C2) ^Tfl^-, |l7l i^-l-S.^ A oM 

4*}*>TT (C3) #7flSh ^71 «^^ol^)zLl- ^ofl DjA]-^- MTg^ol^^- (C4) ^TjlSf, 

#o>^l ■ir-s-'g^ol^ofl £M 5.^^.4 41-7] ojlHlfSo] nfl^ji 3J ^71^ 

^ ^"Bflol^. ^A^i, ( C 5) #7fl<4, ^7l ^7l ^l-o^ (c6) ^TjlSf, #7l ^ W ] M 

* ^71 7]$\*\ gl7l J^^Hl ^A^fe. ( C 7) ^Ml, ^ ^71 #C>^1 ^^^ol^ofl - -groj 

# a*l*Hr (c8) itJ-*Vcf. a o > 7 ] ol 7 | ^=.«.s.ol iLJrcgcrfo^ «VaJ^ ^o.o)l J^Jr 

£M ±:7l 7>^- ^Efl S ^^j-Jl, #71 (c8) ^-74)7> #^ #7l II <3 <3 * CfA] 

«£^*Rr 7^o] 

<47> a o V 7 ) s.^^^. o^^^ ^. .g^ofl 4H 3^ ^ ol ^.o) ^3 ^ o.^ ol^o]^| 
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<48> AJ-71 "^ol^ZL-l-O. 27fl ^tll«O.S ^ € ?H a}^*}^. , Aj- 

A A o V 7l #HflA] nfls.^ A}o}6\] ^^.O^. olOnj Aj- 7 ] 3] 

7> #2flA] OJAJ.^. ^ ^o> ^gflA] nflJE^ofl tf-g- o§AV^ o]*V cflo} E ^ Z\^*}JL 91^ *\*\ 
» ¥ 7fl °l A o V 7HJ1 #EflA] nfl£Sl SEfSlt ^ 5E^-*Kr ^ o] w^a] ^l}. S. 

SflA] DflS.^ fBf£l^ ^"71 #2flAl DflS.e]^ Oj^oj^^. Jijrojctf o.^ ^<5H 1-HflA] 
^m^7H ^*fl #5flA] O^^H^l cfl^Ajn]- Aj- 7 ] IjLJrOj^j tfl *V #EflA] <g 

<49> Aj-7) M.^ A] v\)S.2]7} #aflAl nfljEs] ^o. S ol^^l ^-fofl Aj-71 ^£2)2] A> 

-g-°§^, oflal^^^ ^-7] ofla]«g^ ^ "^^ol^ZL^-^. ZV S-HflA] nfls.^ ^pVcf ^fl<5> 

<50> o]s>, ^ ^ofl O}-^- ^Alofl-i- ^rg^Vcf . 

<51> £ 3£- t^-g: ^^Rr A|^Eflo^ ©j ^AH]^- Jic^jL, £ 4^ Aj^Eflo) 
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<52> aI^e^o. Bfla^doo), fe|Al u\)s_^ -3.5] (200) , ^^^^1(300), ^ 

XIP(Execute-In-Place)7pg^ 5.^(400)1- 5L^*b4. XIP(Execute-In-Place)7}^t»: *flS-&l 
(400) zl <?HM i5B?|^t <€3Wz] "r 5Utt nfl S .^(oi§> > "^Diisel-ej-ji ^-)* 

< 53 > ^o o v^^^.^ (300) - (400)^1 #eflA] o^^-Ej^) 01^(410) ^ f-sflAl 

(420)1- °l-g-*H l-Hfl^l nflS.sHlOO)^ ^.S-tb *l-gr ^ 5a°.*|(°l*h 

<54> £ 3^ ^o] ^EflAl Tjflael «*a1(200)7> €^fl*Hr Aj^oflA^ s.^x\ o]s.^^}o]^ 
(410)£- ^lSsl Ml-eK200)-§- -f-*lH ^sflA] pflJEe) (100H] ^ 

#HflAi nfla.^(ioo)^ £M <g^s] ^£ofl ^71 ^7} s$ 20«1HH looowfl ^s. 

-^^ , f^l ^lS.^ «1-&|(200)^ ±i7l SE^r ^7l ^5L» tg=>£ ^ ^fet-fl, 

°1» fl*IH €efl^l €-H#ei(200)S] ifl^-^ 3c- oi 7] <gA>^. ^.g. = 7l ] 

^-cf. n^^i, ^J-*l el (300)7} #SJM T^iael «l-e : |(200)£q ^jjHI t-lHEi!- 
« ^ 2~ #3*Rr ^°J: #sfl^l "llS.e) «#e.i(200)^ ^3)o) dH^-i- ^sflA] nfl^e) 
(100)S #^ 2L^- <^ ^ASMl, #BflA] ^s.^ s. H1 .^(200)^ ^^^^l(300)<Hl^i # 

HflA] ^5. Sl (100)5.^ C-UojEi o^ # a *r 91^. 

<55> ^eflAl ^^^^01^(4X0)0] ^eflA] Dfls.ii] (100)^- °l-8-*}7l ^IS.^ ^Hl-ei 

(200)1- nfl, #eflA] nflse] 2E f ^ ( 2oo)^ #sflA] nfls^-i- oj^ o. oi^.g.oj 

^O.S ^S}oJ, #HflA] ^^^^ol^.(410)^ #eflA] ^A>^H. Ei c^ojEil- 

*r &c}. S^l^-g-^a^ tfl^j. Af-g-^- ^Bfl l-EflA] Dfls.el ^Bl-ei(200)^r o-j 
1-^^01^(412)01^ o]-^ oj^g. ^j.^. 3^ s^Ai ^^£1^01^(412)^01 v\] 
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5. 3 (100)3 i^l^-g-^^Hi dL7) % t]^7] ^^>* % v ^ 5*^*1, Sl^-g- ^3 £-*r 

1"HJ)3 <H 5fl >S.2.3.(414)£: #5fl3 nfl 3.51(100)3 H 7l 3 ofl ^ ^1 

^ 3^7) *r <5 r 3 ^SflA] c^il^Ei C-HojE^* iLif ^ ojcf. 

NAND #Bfl3 i£E]2)- ^ I/O 3^ 91^ -§-*)) ^1<H% V ^ 5Utt #efl3 oflsel^ oja> 
3-2.5. 3^3(300)3 oflS-e) oie^c!^ *)H*r7l7} ^3 &3-. zl 

3H, *efl3 lae] €-^1-3 ( 200)^7 I/O 3^ ?Je)3)1 o) ^ ^-^a] u)| as) (100)3- ^° 0 V 
*i el #3(300)3 3-°Hl 33^13 3 5- #o)tr 3^ 91^]^}°]^ i3#^^3 , ^Tfl 

#efl3 nfls. el (100)1- 3~§-* ^ oiTfl tr3-. #2JW *fl2-3 €^1-3(200)^ #efl3 nfliel 
(100)3 ^-t- S13 #-g- #1:33- #£fl3 o£a].^^ 7^ -o} e^e) 

^3-3- #2fl a] *flS-3 2E t ^(2oo)f A$\*v ^<#3 el #3(300)3- ^12- 3 
(400) ^ 1-21)3 ti|)ael(i00)^S.iE Al^Efl^- ^ oicj-. 

^*)l2.el(400Hl^r #33 #3^33-(420)3" 1-Efl3 3 #3 ^13^(410)3 ^ oicf. 

#efl^l ^l^el^>(420)^ #efl3 3*3 ^13^(410)3 ^eflA) uflie) (100)* 3~§-S>3-7r 
€ j^-g^-fr ^33.^- s-s. H^lif ^33"b S-^S.*), ^5.3 

(400H1 #^3"3 #° o v 33#3 ( 300)7} #efl3 #3^33-(420)3 2 = * ^*33^ SLsLV) SL^ 
1-^-* #3tr3-. 1-Hfl^l cH#el?ll 01^(410)^- §2flAi 3#3?fl3^(412)3- 

«EflAl 011-51^01^(414)0.5. ^ - clef. #2flAl 01^2)^01^(4X2)0. ^eil a] # 

*13hM*K420)-& 3~§-3-tt #3 31^33 ^sflAi D)la5)3 c-floiE-li- J133 o.s ^ 
£ 3-3 1-eflA) 3*333^(410)33 «esc1 (Boot-loader), -S-efl^l B^#5fl 

3^ 2fM3(Flash Translation Layer), 3-<H 3^ ^-3 € *r $13-. 3^=1 1-2)13 31- 
3 33^(4l4)£r Ai^Efloi wi^^o.s. ^x\?} 7 ] 3*0 Hefl3 ^^1 3^fl^i ^>l-o)^i w >o)a| 
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**b8: *>*r #2JW <H #s} ^H-£ (410)olcf. §2flX| #*l#eJ;*K420)Sr 3^ € 
sJM 0^^^^01^(412)01 #2flAl Dfla.sl(ioo)» AV-g-^- ^ oiTil ^tf. 
<58> £ 4 ^ #2flAl <Hl-sl7llo]^(4i2) i ^eflAl ^1 :&5l *}(420) 4 ^S.^ SEf(2 0 0)Afo] 

°fl si semi -physical address)^- el (physical address)^ ^1*1 ^^^lir uJ-eJ. 
\H4. €211^1 ^^51^01^(412)^ ^HflAl ^i ^51^(420)^1^ aVl-el^oll 

-8-^*H , *Sfl^l ^*}(420)*r «>#2l^» #Bl^^S ^EflA] nils. 

Si SSf (100 HI #2flAl ^aV^. *lcl-. all-sl^^fil- #51^^^ !-^-a}jr * ^-S.O) 37 ] + 
-ir^-^l .£.^5. ^ 5U4. l-^-^l 0^4 3714 ^-o.^ 37]ic} 4 

£ ^olrf. 

<59> aV^^o^ f^Hj^ ^ ^oj^ (110) o] ^t,]^^^ ^ ^VM-oicj-. ^1^1 #el^ 
^ ^4-, ^>^-^^(120)2l ^^o} ^ o. ) o^lwloj^o) ^Hl^^ 

31 # *>M-7> ^Cf. ^-f<Hl olo^ tiVl-sl^fil- ^-51^^ -^^^Dl, ^Ul^ol 

<eo> ^ al^^sl #sflAl ol^el?11ol^(4 1 4)o r ^ ^-51^(420)1- -f-^1 ^efl^l ^ 

SSI ^Hl- si (200)^1 ^e*H= ^-?-7> ^5L 9X^}, #HflAl d|)2.e| (200)ofl 

«2flAl o^^5l^olAi(4 1 2)ol^. ol^].^ til^s^ ^EflAl 01^51^01^(414)01 j^oj 
«3 (130 HI #eflAl ^Aj-o, ^ ^ o. o]-ol ^rO> 7 l nfl-g-ofl ^HflAl ojAj-.O. ^-g-£l^ S^tf. 

<61> £ 5^ k+l7HSl #SflAl DjlS.51 ^O.^ ^^*V #SflAl Dfl^slSl ^£014. ^SflAl ^ISS) 

(100)^r k+1711^1 #EflAl nfls.51 ^SLsL ^ <&^] Z\ pflSLSl ^ A>-g-OJ (iio)^ J2_ 

^-1-^-* ^rSl*>7l ^tb ^1*1^(120)* 7}- 2} ^ 014. ^^oilx-1^ ^^.s.^. ^3 
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Z}7] ^Wl^^^. M.^ ^ t ofl-i- ^O] ^0, ^1, ^2<H] *C> ^ ^ £ olcf . Wf^^jt!; 

^MH 4 ^Wl^^(120)^- #sflA] ^a>^- -sj-Aj- _o_^-M~l=- 

-*Pr» 3*V*B d > ^ a^-g. Z\^S>\ ^Ofl tb^^S.^ #EflA] ^XJ-S] ^^g. ^.<y ^ OIC)-. 

^1^(120)^ 37l±r A 1H9^: ^ ^tfl jO_^M.^s>}. o^-g-^ #£)*} 7 l Jfl 

* iL^^r ^eflA] nflSLsH -¥-H3.c|^-ol p] t\ (Boot-Loader ROM Image), 0S#*1 

D l^l (Operating System ROM Image), £E^ s^a]^ cflol^ ^^s^cfl <$6\ z^-zj-^ -§- 

1-hJW ^^-gr ^ 5tU, °1^7fl ^g-s} cgcd.g. 

nj-E^oflxi ^ o}- ^_=.^o. ^ ^s^aK 420)1- ^g-^fl £f^^.S ^B^tf 

. 4E]^^£li£S^H^ ^#=1 #5flAl cHl-sHM 41(412)010), ^-BSci, OS, 413*1^ 
* aI^. ^-8-^^(110)^: *fl^ ^ ^HH^^E] ^^-S)J7, ^ltil^^(120)^r A|- 
-§-<£<*( 110) °1 A>-g-«M ^ ^ofl t^ij, o] £a^ ^£ olcf. o] nfl Aj-g-cg^ 

(110)-8: t7fl^I O.^ q.^ ^ 43^0} 7 fl^ t ^ 37] - #sflA] ^j^ofl *] # 

^ #^£oicf. 1-eflAl ^12.21(100) *}*fl°JM 31 ^ #2flAl uflsel ^-H#eK200)7> ^sflA] ufl 

^3 ^--g-^dlO)^ ^lw]^^(120)^r ^<^^(130)4 wli^<^« (140)0.5. M-^ ^ ^cf. 
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^^^(130)^ S-gflA] ^^^^|ol^(4i2)o 1 ] 7l ]n]- <gA].oj ^-g-sjo}, ti]^^ s. 

efl^l <H#e^M^(4l4)£r #2flA] <gA>^ ^-g-s]^ ^q- S 71 7}^-^cf. ^, 0S1-°1 

°i€^?fl 0 l^ol ^^^(130)* <fe ^ #2flAl c^^-^^ol^o] o]- c4-7jl* 

# ^ MIL -B-^-S ^ ^Cf. ^ J^o} ^c 7 ]. oj- f^l 

<H#H^H^<H1 tfl*(H ^1^7>(420)^- #EflAl nflS.^ ^JLl-Sl (200 HI f-BlM 

7}x] »^°.3_ ^ 5&t|-. ultiscg^ (1 4 0) o. ^eflA] o1#s)?11ol^ol(4io) §171, , 

^ *l-f7l7> S.Jf 7}^ <%<*-Qr £ 7°fl Hla.S<§^(140)^ Af-g-^ ^ (n 0 ) ^ ^ 

Hi (120)^ ^ ^Bfl^ ^*>5iq-. iJl^-g-^^^r 3|*Hfl 5 r:5l J M %^SlJl ZL 

cHi wla.sAV-g-^^, alis^Hl^^, iJL^wl^^oi ^is. ^-^4. zie-m- o] 

£€■ <S^-§- HliLJL^ (140)°.^ -M^^H ^5- 31^. JE€- sfBl^oii ^ 

3. fil ^-f7l <£^V°1 c^ig -S.JS.6fl *fq^ t)]B^£ ^ff-7} ^71^ ^ ^ 
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<66> £ 10^ HliS^^4 J±Jl^# £f^fe ^wl<^«^ f2f Ji^^r «£olcf. £ 

104 ^lwl^^(120)^r H]^^ (140)4 tii\2\)*}7] ^*V m 7flS] ^] u) 1-^(154)^ 

^^^(130)^ SL^m cfl^l*> 7 ] 4 th n 7fl4 ^til^dss)^- s_^c^ %- m + n 7fl4 

^-§-^^(110) SE^r ^]al^^(i20)^ _2.f}-«-4 ojs. cfl^^>7l sf\& Sfe JiL 

Jl<^ 4 1^(154 5E^r 155) -g- 'WSRr ^^.S ^jl Wl IS TiJr^-S.Tgsflol^ZLf- 

(150 3i~ 158)4, ^7l<3<*4 ^^§>7l 4*H ^q-o^ H^H^^l- 

4=-(152), 3l 44^J!iL» 44^£-l"iKl56)# i^Jl &4. ^-y] n4 m4 3 

7]^ JL^f£ ^S. 5U-°4 ^7}^}sm ^§ ^ &4. ^ ^ t ^ m+n =100 <Hnfl.iL 
s«oflA-i sl^7\ t^}4 100*1 <?^*fl4 4iL2. l~iH14 ^.^-7> ^-^tl- ^-f 

°fl m=100, n=0°l € ^ &4. 
<67> "^^ol^zLf-^. A)-g-<3<*(ii0) 3\ ^1^(120) <?>4 4iL3l c 34(140)4 ^.^-1:^-4- o]§ 
«*>Tr ofl4«-(i54)44 ^fl^iL* ^ 54 tt tJlH^l-^^^ol^zL =.(150)4, 4-§-^4 
(110) 3\ ^4^(120) <&4 JiJi^<*(l30)3] o_=-^-^-3]- oj-g. tfl^H^ oi) ^ ^-^-( 155)04^ 
n H^§^iLl- #al 9Xtz J±^^^^ol^zLl-(i58)-fr 5L«-*Hr 7fl^ 4-§-?!:4. hIJIJl-M. 

^5l]ol^lzZ.=-(150)4 i.Jl«^Sllo]^ZLl-(158)^- 44 27fl^ #^-O.S. ^4^r %o) ti>^-3] 

44 °H1 4^4^ ^#tl:4. tb^S, t)l mL-M ^ 4 4 ZL#( 150 ) 4 i^l-^-^3flol^zi#- 
(158M: ^44 &J1 444 ^^^olxl^Lf-AS Aj-g-^ ^£ 4 ^-f4£ 1-^-^ 

4°14^.-s-gr ^ 7 fl4 Ir^-A^. ^4^ 4°1 tij-^-^l^uf . 
<68> 4&l^^a.l-^(156)^: ^4 44^<Hl ^-j7 oj- «-Jl jl^ 4E]^ofl ^ ^ ^ 

1- #44 "fi-2.44 4^44 ^4^ 4^44^1:4(156)^ ^14^(120)^ ^-44 
344. 
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<69> H^3l!-^K152)^ <$7] SL^7} 5)^}7] 3 *IH ^~§-*}fe l^M*}. #SflX| 

oflS.BH'M tl 7 l .Ofj-7}- MHJ^T ^-fofl ^7} ^A>^ q-ig t}X| A}^ ^ ol^ ^-^-7> 

0.^-7} 7 flA>-g-*>7l B^Sll:^--§- A>-§-^- ^ olcf. n> 

°i ^71^^-1- ^71 JLfh ^ ^-f 71 3^§H C.s # ^. # ailal^O.^ ^ 

< 70 > ^~s.ig 21) 01^1^(150 158), BSH^5Jl«( 152)4 4^ ^iL-&-ir(156)£r ^-g-^-ol of 

^ l^H 10^ ^£olj7 ^SflA] ^o] ^ M.^. 7) ]-^ lolyfl ^nVolcf. Ziajjl, #EflX| 

Hole}, i^f^ol %V nfl -i-S.^3flol^zL-i-(150 2^ 158) H^r H^fl ^3J| -&-!=-( 152 HI 

^l-f7l <£a>o. ^ ol^rHl, °H *l-f7l 9JAVO) ^ ^s^o^ ^ ^ 

^ 7fl^<4 ^-7-IM- $ ^ &tf. o] afl-g-ofl ^^21101^^(150 cr^=. 158) 

S&^r ^^^311-^(152)1- ^«fl ^£ M-i^l o_=.^ol ^ ^-1-^ ^o.^, tr}^ 

l-s-^ 2)1 01^1^^.(150 158)°m B 4^ 1-^(152) ^-°r 4^1 -S3 Ji-i-^-C 156)^1 _S_^-ofl 

tflt!: tflulsfe 3|^o)l ^.^-"ol o}v} ^^""o.^. ^SKr ^*>cf. 
<71> £ ^ ojo^ol tilti^oj^o.^ o] ojlylcg^o] ^£olc)-. ol rrfl 

, n£r 0°1 s\ji m^r #hJM ^l2-el» ^-g-*}^ ^tN ^^fl£ *fl2e]s] <^oj 

Slfe £.-¥f-M-£| ^4 ^-cf. £ 12^ ^ °J Jl°J <^ ( 130) A^. ol^ol^l ^ *1 oj 

(120)4 ^» J±o^£r l-^-^olcl-. £ 12^1 A}-g-oj o^dio) be^v (i 30 )ol cf. 

ol nfl, m^gr Ool 51 #5})^ nfl^^l- A>^-^ ^oj-ofl ^-^efl£ ^efl^ ^S.^^ a^o! 
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<72> 5= 13^- «^3llol^zil-(150 158)4 4^14 Ji4^ M^o^. «^ff|]ol 

q44 #^ 4 °1 4 ( 160)il. 4 1"4^ 4 °1 4 ( 160)^ ^frlr^iL 

(166)5}- 0)1- cfl*fl*Rr 167)5. ^4^r ^^^ = (161)1- 4 4 #^-(154 S^r 

155)4 4^4 ^ m+n7fl* 3fe4. ^ , 444 1^*114*1 (160)fe J^l;44 o}^ 44 
4tt <i ti l 1-^44 nfl^^iis) S.^» ^444. 1-^-^3)1 ol^l(i60)^- 7K> 4e4 4i4 

# 1"4^4 0 14* 4^1 4£H^ = (163)4, 44 °1 gJL 91^ 1-^-^ = ^(161) 

7} -H-JL^l, ^44 , 44^ A>-§-£)^ £>J7 5^41" ^ ^ E ^^gjc 

(165)5. 3E^4. 4^4 ^144 WS*M4(160)*r H^4^-^(165)4 -friU&4« 

^ M^J^M ^1 (160) ^44 4£H€:E.(163)4 7V4 €■ 7]- ^4 3JO.S.4, o]^^- 
^1-2-3, *fl» ^1 -ir^d 4# «^^^.(170)H}-J1 44- 1-^^^^(170)1- #4 1- 

:H=-^4°14^-w4 7^ ^#^4. # #^4 4^44 ^4 44 oXo]X\ 

SL^^SLi 166)4 1-^-^^(167)^ SL^f- 2«>°lH* ?Hr4, ^fl tf-g-a^ ^BflA] 

^ll-E.^ * 1-^ 7fl^^ 1^> 71] 4^°14. 444 244 0<H1>H 65535444 pc4« 44 

^ &°.j=ls n ^-grtF 4°M 4^-°) 4. S4 ^^4 4^44 ^444 $144 

4^H1 = (163)^ 24°m* sHrdl, ^4 4-§-44 #44 45.44 # M 4^ 144 
D 1 D ^ 0 H. #2fl A l 45-41- 4-g- #4 iHm ^ 5t^ 5.^-1:^-4 4^^ #44 ^4 # ^ 
4^4 ^ 214E014. 4.44 24°lB^ 044 6553544 4 £4» 4^ *r ${i£S. n 451 
4 <#44 4€-44. 

<?3> £ 34 ^4^4(400)4 #44 4#444>5d ^4 ^4 #44 4#&)4°l^(4i2)£r 
4-8-^^(110)4 4-g-l-^-i- ^5-4-4 44 «Hfl4_#4#el4(420)44 ##4^* 

^.4^ #5114 4*1 4 el 4(420)^ a>#4^4 #4^« ^ M-fr 4^4. oi 4 
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(160)^ M.s.^^^(i70)ofl #^-^^ = (161) ^ a]-§-^«15:7> ^.^-1-^^(166)^- 

oil- cfl^l^ 6fltil-a-iL(167)^: Aj-g-^. 

£ 15, 16-B- ofltil^^i^ HM^t ii4 A oMl*l *#£o]ji ) i 17> i 8 f 19 i=. «. 

s.^^^.o] ^av^ £s^|it iicf ^ 0 M1^1 H^^r Jr^sol^, E 20, 21, 22^ ^.^-"^ 

<75> ufl ^ o. ^gfl Al nflS.^^ ^ ojcrf^ ol 7] 7>^O.S. ^(S90)t!: ^, ^ ^* A>-g-Oj«^ 

cfl(SlOO), #7] S90 ^ SlOO^r 15] nflnl ^J^l HS^ 0 ^. «1 ^ M (S100)2] ^ 

^ £ 15 ^ £ 16^- %^Sfo^ ^t^^cf. 
<76> c^cgc^ ^^(sioo)^ ^2fl Al ^ t # 0JL5. ^7lS]-(S110)tH}. ^.elJi, ^t(t=0)2] ^1 

^1^^ i^(S130)# 4^1, ^9J^11- ^^>(S170)*}-4. ^1^" ol-qe)-^, 

#£fl^l ^ t» 1^7>(Sl20)s>Jl 4^- ^°ti cflt!- i^J^r ^ W. ZL^JL 3.^ ^oil cfl 

<77> ^ t ol ^til^o^ o. i^( S 130)*>7l ^*IH^ x£*\ ^o) oj^«. A}-g-<£<* o.^ 

<3^£- #2fl^l Af-g- ^ofl M^Rr cfl*V c^til^o.^ ^t£] °fl«l<g^°.3. ^. 

^tb4(Sl32). ^Hlcgo^^. ^c^o) ^- 7fl ^- u\)3_B] A>-g- ^ofl ^ 

«■ <r ^cfl 2^-"^ 7fl^^ ^J-^^7) o^v -i-^-oj 7fl ^o] ^-o.^ 

T a! 4. l-^-l"^ 2^olJ7 ( J^dfl 
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71 t^tb M"g: ^til^O.S Cfl^^l 51 7flA>-§-^- ^ ol£^- ^iL*V 

<79> [a 1] 
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<80>^ t o| ^wl^^^(S132)o] ^-M-^, ^t^ ^7]s\-^(Sl34) . z| ^ 

^iL^r 3 J^H1^ £ 12] ^*\]S.z\ (400)oll #sflAl ^1 ^sl^Hl ^l^i 

1- ^IsJ-Sflo) eVcf. ^ t oj 
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.l-^-^^i^ .2:7lSKS134)£r l-^-'S^^ 37)1- ^-s}51 A ^gJELl #o_3. 2,7l^> 

^ ^HW. Ir^-^iL^ 37] ^ = (165)371 + 7}£B^ = (163)371 + # 

= t!" 7fl SI 37l*^till-^-0 1 7 fl-^ ^Sfl^t}. Z}- ^ = 21 ^71^* #3^^.^, B^*l>3 

^^(165)^ "n"S-S^I #31, 7>^H€^(163)^ 71^-^ 1# 

^7121-^4. -£^1:^-*1Jl( 166)2}- ^l«ll-^-«i^(167)^Ai S^^" ^ 5att ^cfl^ 4 
€^.(161)2] ^l:^-«ls(166)2f ^1^11-^-^^(167)^1 7l^=-*}-o.S^ , 2.^- 1-^^(161)1- 

D l^]~§- l:-i^^J=3. ^*1H ^1-^-^^(166)31- ^H1;4=-h}s( 167)1 

7l^>7l ^tb ^aHI^ 2w>o1h«It311 ) ol^ <g 7 fl ^--g-s}-^ #sflAl ^2.^0) 

# 1"^- 7fl^^ l^fl nl^ol7l nH^-olcf. ^, zj- 1-^- »is (166 SE^r 167)7]- 7>^ ^ ^ 
^ 65535°H, 65535^: nl A}~g~g-s.o] 7 fl^# i4b)-^7M1 f^}cj-. 
<8i>^ t o^ ^.s.^^^71. 3,71 31-51 ^(S134) on- yfEVo.^ ^ t o| fs|^ £f ^ tVi}(S136) . 1- 
^ D ^l±l ^^Vs^ ^t°lH 7,>-g-^<^ (no)2l ^^^-"e-1 ^^^i^W ^^-l-^-ol 

S 7 1]^ ^1 ZjA>*Vt}-. 2.^-«-0] <3 ^tS] -g-^^^cc^ u]A}.Jg- M.S.ugQ^ £ 

31, ^71 nlA>-g- f^^iHSl ^.^-1-^-^^(166)^ ^1 a) 1^-Bis( 167)^1 ^€ iL^-1- 

jj-jz]. on- cll^l^>^ ^tllMoi ^jm. z^cf. ulA>^- 1-^-^^JELl- nfl^r 

1(161)^ Ei l-^-^€^-m+n(161)^l ^*>3o_5. ^*\*}<*\ ^^.S, nlA)~g- l-^-^^^l- 

<82> ^ ( -iBflAl dHS.^1 IS^^3f «1 iLS^^ u)--^ Al~g-*Kr ^^-oll Z^o] |^«^ 
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# t^s. #^1H A}-g-*}-fe *>i+s. a^a^v ^ 014. 

<83> n}*] nV o. S -g^^S. ^ t ^_^Hl^^^ M.SLv* ^ o] ^ ZL-g-ofl 7 ] ^.*j-Cf (S138) . 7l 

U o V ^ ^^^l^^l^l-^ ^tb 2-^ l^Hl ^1-^71 <£*V^ ^^^>J1 

<84> ofltilcgOEj^nJJol ^^^(S100), ^nflS-CH ^Al^lc)-(S200). ^-g- #EflAl nfl 

^ ^ ^ofl^ ^A]o} ^L^Hxll- ^Afl^c*) ^Al^]tq-(S200). 

<85> ^ls.eH 4 Vi r^ 71^ aj-^^ £ 17, £ 18, £ 19-& %2ii}<^ *|^?Vtf. ^ 

l"2fl A l ^ US. t# OAS ^7l5)-Alficf(S210). nelJl, ^t$] 2^ l-^-^^^l- ^Ml2.e] 
-%H^1?1 ^(S230), *fl# ^0} n>^nv ^ol^l-i- ^a>(S270)^H D >*1^ ^M^, # 

<86> ^HM^tt 4^(S230)# ^ M^ji^ 

^H^ofl 0# 7l^-§H ?V£H ^7ls^tKS232). ZLejjl ^t^ ^^^ol^lzLf- 

^S."Ei ^ Ir^^H^-I- ^^4(S234). l^^H^ -frSL^-g- 

(S238) -H-JL*}- MM ol^e}^ 43 Ir^-^iL^ ^HSf MM 0 ^**! 
«lJEtb^(S240). ^t^ #^-tS^J±^ ?l~g:H7> ^cf^ MM 0 ^^ ^iL7> # 

^ 3 ^^21 7 5^1t!-4(S242). £)£r -M-^*IM*]7}- ^5]- S^-^5)lol^e)-^(S244) 

^t^ ^-^^l 7-1 M ^Ji7> 7RV s|Alo] ««oj*]s. ^-jt. o|0 ES ^uflJEsH Aj- 
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^3fl*Hr*l# #71 cf-g- i^4(S236). ne|JI uf^ ^-71 ^ 

# oV^-*Vt4. -B-S. M.*S*M*lSl*l* ^a^}^ ^7jl(S238H^i -R-JL2lH*l7l- 

o]-^^ on- ^a1s>ji ^ t °] ^ *.sl^]o)x]^. |iji(S236) #7l J^-fr 
gl7]^» ±:7)M- ^]^-7] ^£5. ^^-^4^, £M 0.^-1- ^e)*>7l ^ ^3.^ 

(S246, S250, S260)7> ^7>^cf. ^j^jLn^o^AHH (S238) %]7)SL^^ ^37} £ 
a]^ -i-^-^5flol^^(S246) ^7lJ2.^-# ^*>il(S250) M-^*)H*H oi 7l ^3 SAl s. clj- 
Sj-tl:^-(S260) . ZLS]J1 M-Ai cfA] tf-g- l^sll ol^-g. £i^t]-(S236). ^Jl 1-^9 *M 

» S^^. ^ "-^H^l* oiji(S236) 4^1 ^7) S238^1^i S244^ 

^"8: *1^4(S252). Ir-sj-^iL-I- ^ uflS-EHl ^Hr^Rr *]-^MH 1k&5)±r Si 7l o)£ 

l-°i^r ^ ^£^4. ^71^1-^ x)£ ^(S252) ^t^ oi 7] if | 

4a>*>J1(s254) ( ^t^l #o>^l 1-^-^311 ol^o]) D }at ^cf(S256). ZZBlul 

\+ ^1 iLJL<^<*-§- ^M^-g-^^ >£^cKS258). 

<87> t^«^jjiL7} ^v\]5L^6]) Aj--^( S20 0) #SflAl 1^1^^^ li^f £ 7} ^-g- ^ W 

(S280). Zi^Jl, #HflA] ^av^. ^. ^ oi^ ^b]^7} ^^(S300). 5L 3 3 ^12-^(400)^1 

#21H ^#£1^1^1^(410)^ A>-g.<^<^^ Ji-^ <gA>^. c^A^ §£flAl # 

» ^*]-4(S400). #El^ #A^(S400) 1-eflAl ^(S500). #BflAl ^aj. ^ 
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SL€r .SLfl-l-S-ofl tfl*lH x]+7] iLfl-M- ^sKS660)-§- ^*Stb4. 
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HKS628), ^ nlA}-g- «^3l]ol^ 7 |. ojcf^ 7R v M-S^oj^j. £ ^ ^o] o> 

VI ir-iHl 71 <g^# tfttf. zie^Ji, l-^-^iLS} ^B^JE. *ll i* b)^ Jf, ^7] 

^9] p ] A ^g_ ^pfl^ol^ofl Aj- 7 ] ^] t o) 71^-^Jl, #7] ^ 

v$3\)o]x\6\] 4at tl:4. ^.S]i, A o V 7l ^-^-nW^ol^ a o V<^ ^ ^ ^] oj *] ^oflA-j "d] A|- 

M-M^l* ^ ojcf. ^-71 ^0>^1 ^L^o^o] B^^l^€^» $7]SLW^ 

B^^s^-^-tti^ 7 i^.^j7(S630), ^"71 ^*$3]}o)x)6\] o.jr n f. 3 * *Vt}(S632). 

=L?)JL, ^t^ ^71 _2.fl~|-.s..§. ^(S634), ^t^ H^^l-M"* 91 7l 4a). 

S}JI, ^t^ ^7l §o>^l ^^^ol^oil ^J: ^Ht ^cf(S638). nfl, (10) ^te) 11^ 
^-i" £71 Efls ^7JW(S640). 
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* fl«r H^fl^l^ € = # SL^Kr t^-S^ilt ^SH^ (a2) ^Tjl ; 

7f^E f ^ ( a3 ) cj-^l; 
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Aj-71 #^-^401^1 zil-51 DlA>-g- M^^oi^^. 3^ (c3) #711; 

#7l IHS^ ift^^ll 71^-^ ^Ji* #71 U-o}^l olA>^- ^Hl^^l ^A}*}^ ( c4 ) #711; 
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50-35 



1020030063342 %^ 2004/3/26 
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#711; 

t^l 4^*>7l ^Sfl ^A^ Af-g-^ ofl^^g. ^ ( c2 ) #7]]; 

£j7l ^» # 7l ^tlj^ofl ( C 3) #7fl; 

Aj- 7 1 ^nfl^ol^ZL-- ^ofl n]A>-g- ^ ( c4 ) ^ ; 

^ a*l*Hr ( C 5) #7fl; 

A oM £M ^.^-^^ ( C 6) #711; 

A oM ^Wl#^ ^71 g]7l ^A>^ ( C 7) #711; £ 

A oM #o>^i -^j:<y-g- £-*l*Rr (c8) #7fl» atNI-fe- 3* s.^ 0.5. ^ f- 
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#2flA] nfl2.Blsl A>-g-<g^, oflHl^^jq. aV 7 ) cfl <g ^ oj-cq «^ ^ o] ^ ZLf-^ #HflA] nfl 

ss] ^p>4 ^7fl*Kr f^is #EflAi Dflae)^ o_ff~g-i=- ^ej 
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